Abstract: The classical Friday the 13 th Effect refers to a calendar anomaly of financial markets which is generated by the fear of bad luck shared by the superstitious investors. As a result of their behavior, the returns from the supposed unlucky day of Friday the 13 th are significant lower than those from the other Fridays. The superstition could also affect the returns from the trading days there are adjacent to Friday the 13 th . In order to avoid the bad luck, some investors sell their stocks a trading day before and their transactions lead to a fall of the prices. Those who are reluctant to buy stocks on Friday the 13 th delay such transactions to the next trading day causing prices to rise. In time, the knowledge about this pattern could induce significant changes in investors' behavior, even to those that are not superstitious. Once become aware that one trading day before Friday the 13 th the stock prices are usually low, many investors would prefer to sell two or three trading days before. There also were investors that would buy stocks not one trading day after Friday the 13 th , when the prices are expected to be high, but two or three trading days after. Other investors could exploit the opportunities to buy cheap on Friday the 13 th or one trading day before or to sell high one trading day after and their transactions could attenuate the abnormal returns from these days. In such ways the classical form of Friday the 13 th Effect could be replaced by an extended form which consists in abnormal returns for a specific time interval that starts some trading days before the supposed unlucky day and ends some trading days after. This paper explores the behavior of the stock returns of 42 companies, from seven sectors of the United States economy, in the period January 2010 -March 2019, for a time interval that starts three trading days before Friday the 13 th and ends three trading days after. The results indicate, for many of them, significant low returns in some trading days before Friday the 13 th and/or significant high returns some trading days after. We also found some particularities of the extended Friday the 13 th Effect among the seven sectors.
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Introduction
A calendar anomaly of a financial market is characterized by an abnormal behavior of the assets prices in a specific time interval. Quite often, after a calendar effect became known among the investors, their transactions, initiated in order to speculate abnormal returns or to avoid risk, induce significant changes in the assets prices behavior (Tan et al., 1998; Dimson & Marsh, 1999; Marquering et al., 2006; Olson et al., 2010) . Sometimes, such transactions lead to an enlargement of the time interval associated to the calendar anomaly. In this way, the classical form of this calendar coexists with an extended form, with a larger time interval.
In this paper we approach the extended form of Friday the 13 th Effect. The classical form of this calendar anomaly was revealed by the seminal paper of Kolb & Rodriguez (1987) who concluded that, on the United States capital market, the assets returns from Fridays the 13 th are significant lower than those from the other Fridays. However, their findings weren't confirmed by other studies that investigated the presence of this calendar anomaly for different periods of time (see, for example: Dyl & Maberly, 1988; Chamberlain et al., 1991) . Peltomäki & Peni (2010) proposed an extended form of the Friday the 13 th Effect with a specific time interval that includes, along with this supposed unlucky day, the adjacent trading days. It is presumed that superstitious investors sell the risky assets during the trading day before Friday the 13 th in order to avoid the bad luck associated. Their transactions could cause a decline of the prices in that day. The next trading day after Friday the 13 th , when the pessimistic expectations disappeared, investors could buy the risky assets and their transactions lead to a rise of the prices.
The time interval that starts a trading day before Friday the 13 th and ends a trading day after could also be enlarged. Once the investors, superstitious or not, became aware about the relative low prices that occurred a trading day before the supposed unlucky day, they could sell the risky assets two or three trading days before Friday the 13 th . The knowledge that during the trading day before the prices are relative high could make them to buy the risky assets two or three trading days after Friday the 13 th (Dumitriu & Stefanescu, 2019) . There also are investors who see opportunities in the abnormal returns that occur in Friday the 13 th and in the adjacent trading days. They could exploit the low prices from Friday the 13 th and in the trading day before by buying cheap. They could also wait for the day after Friday the 13 th to sell high (Stefanescu & Dumitriu, 2018) . Such transactions would probably increase prices in Friday the 13 th and in the trading day before but they could decrease prices in the trading day before.
We investigate the extended Friday the 13 th Effect presence with a specific time interval that starts three trading day before Friday the 13 th and ends three trading day after. We study the behavior during that time interval of the stock returns of 42 companies from seven sectors of the United States economy (Consumer Cyclical, Consumer Defensive, Energy, Financial Services, Healthcare, Industrials and Technology). This investigation covers the period January 2010 -March 2019.
The rest of this paper is organized as it follows: the second part describes the data and methodology employed to investigate the presence of the extended Friday the 13 th Effect, the third part presents the empirical results and the fourth part concludes.
Data and Methodology

Data
In this investigation about the extended form of the Friday the 13 th Effect we employ daily adjusted closed values of stocks prices of 42 from seven sectors of the United States economy (the list of these companies is presented in the Table 1 ). The sample of data, provided by Yahoo! Finance, covers the period January 2010 -March 2019.
[Insert Table 1 about here] For each company we compute the logarithmic stock returns (r i,t ) as:
where P j,t and P j,t-1 are the closing values of the stock price of the company j on the days t and t-1, respectively.
The descriptive statistics of the returns, reported in the We analyzed the stationarity of the stock returns using Augmented Dickey -Fuller (ADF) unit root test with two variants: -with an intercept and no trend; -with an intercept and trend (Dickey & Fuller, 1979; Dickey & Fuller, 1981) .
The numbers of lags for these tests were chosen based on the classical Akaike Information Criteria (Akaike, 1998). The results of ADF tests, summarized in the Table 3 , indicate, for all 36 companies, the stock returns stationarity.
[Insert Table 3 
We try to capture the behavior of the stock returns during this time interval by employing regressions with dummy variables. First, for Friday the 13 th , we define the dummy variable (DF13 0,t ) as: 
In case of the days that follow Fridays the 13 th we use another category of dummy variables (DF13 +k,t ) defined by the formula: 
For each company we try to detect the presence of the Fridays the 13 th Effect by employing the regression:
where: -μ 0 is a constant term; -λ k is a coefficient specific to the dummy variable DF13-/+ k reflecting the influence on the returns of k th trading days before/after a Friday the 13 th (-3 ≤ k ≤ 3); -ε t is the error term.
For the residuals of the regression we apply Breusch-Godfrey (1980) Lagrange multiplier tests and White (1980) tests. If the results indicate the presence of the serial correlations or heteroskedasticity we have to modify the standard errors and the p-values associated to the regressions coefficients using Newey-West (1994) corrections.
Empirical Results
The coefficients of extended Friday the 13 th Effect regression for the Consumer Cyclical Sector are reported in the Table 4 . For four of the six companies (DIS, HD, LOW and NKE) we found significant negative values of the λ -2 coefficient. For the HD returns the λ 0 coefficient has a significant negative value, while the λ 1 coefficient has a significant positive value. In the case of LOW's returns we identified a significant positive value of the λ 3 coefficient.
[Insert Table 4 about here]
The Table 5 illustrates the coefficients of the extended Friday the 13 th Effect regression for the Consumer Defensive Sector. For the BGS returns the λ -3 coefficient has a significant negative value. For the other five companies (KO, PG, THS, WBA and WMT) we found significant positive values of the λ +1 coefficient. For the WBA returns the value of the λ +3 coefficient is significant positive.
[Insert Table 5 about here]
The results of extended Friday the 13 th Effect regression for the Energy Sector are summarized in the Table 6 . For three companies (DVN, MRO and SLB) we found no significant values of any coefficient. In the case of APA returns, the λ -1 coefficient has a significant negative value, while the λ +3 coefficient has a significant positive value. We also found significant positive values of the λ +1 coefficient in the case of CVX and XOM.
[Insert Table 6 about here]
The Table 7 presents the coefficients of the extended Friday the 13 th Effect regression for the Financial Services Sector. We found that λ 0 coefficients have significant negative values in the case of two companies (AXP and GS). For three companies (AIG, JPM and TRV) the λ 3 coefficients have significant positive values. In case of TRV stock the λ 1 coefficient is also significant positive.
[Insert Table 7 about here]
The results of the extended Friday the 13 th Effect regression for the Healthcare Sector are summarized in the Table 8 . The λ -3 coefficient has significant positive values for two companies (ABT and PFE). We found significant negative values of the λ -2 coefficient for three companies (LLY, MRK and PFE). In the case of MRK returns the λ -1 coefficient has a significant positive value. For UNH returns the λ 0 coefficient has a significant negative value. We also found a significant positive value of the λ +1 coefficient for the ABT returns.
[Insert Table 8 about here] The Table 9 reports the coefficients of the extended Friday the 13 th Effect regression for the Industrials Sector. The λ -2 coefficient has significant negative values for five companies (BA, CAT, CMI, MMM and UTX). We found significant positive values of the λ +1 coefficient in case of two companies (MMM and NOC). For all six companies the λ +3 coefficient has significant positive values.
[Insert Table 9 about here]
The coefficients of the extended Friday the 13 th Effect regression for the Technology Sector are presented in the Table 10 . The λ -2 coefficient has significant negative values for two companies (AAPL and MSFT). We found significant negative values of the λ 0 coefficient for three companies (AAPL, CSCO and IBM). In the case of IBM returns the λ +1 coefficient has a significant positive value. For two companies (AAPL and ADBE) the λ +2 coefficients have significant positive values. In the case of ADBE returns the λ +3 coefficient has a significant positive value.
[Insert Table 10 about here]
Conclusions
The study of the stock prices of the 42 companies revealed many abnormal returns in the time intervals specific to Friday the 13 th Effect: -three trading days before Friday the 13 th the returns of two companies were significant higher than the average (the λ -3 coefficient was significant positive), while for one company the returns were significant lower than the average (the λ -3 coefficient was significant negative); -two trading days before Friday the 13 th the returns of fourteen companies were significant lower than the average (the λ -2 coefficient was significant negative); -one trading day before Friday the 13 th the returns of one company were significant higher than the average (the λ -1 coefficient was significant positive), while for another company the returns were significant lower than the average (the λ -1 coefficient was significant negative); -on Friday the 13 th the returns of seven companies were significant lower than the average (the λ 0 coefficient was significant negative); -one trading day after Friday the 13 th the returns of thirteen companies were significant higher than the average (the λ +1 coefficient was significant positive); -two trading days after Friday the 13 th the returns of two companies were significant higher than the average (the λ +2 coefficient was significant positive); -three trading days after Friday the 13 th the returns of twelve companies were significant higher than the average (the λ +3 coefficient was significant positive).
Such results could be viewed as evidences in favour of the extended Friday the 13 th Effect presence. Some investors that want to avoid risks associated to Friday the 13 th could sell their stocks before the presumed unlucky day and their transactions cause the significant low returns. The superstition over the bad luck of Friday the 13 th and the knowledge about the associated calendar anomaly could be responsible for the low returns from this day. Finally, after Friday the 13 th had passed and the bad luck fear had disappeared, the investors bought stocks causing the returns to increase.
The results of investigation suggest there are some particularities among the US economy sectors regarding the stock returns behaviour before, during and after Friday the 13 th . We found that two trading days before Friday the 13 th the returns are significant lower than the average for most of the companies from Consumer Cyclical, Healthcare and Industrials Sectors. In the case of Consumer Defensive Sector, for most of the companies the returns on one trading day after Friday the 13 th are significant higher than the average. On Friday the 13 th the returns are significant lower than the average for a half of the companies from the Technology Sector. From a half of the companies from the Financial Services Sector we found that returns on three trading day after Friday the 13 th are significant higher than the average. In the case of Energy Sector, the abnormal returns in the time interval associated to the extended Friday the 13 th Effect are, comparing to other sectors, rather seldom.
It is not easy to appreciate how long there will last the abnormal returns found in this investigation. The high or low prices usually attract investors and their transactions could make disappear the extended Friday the 13 th Effect.
This study could be continued with the investigation over the presence of the extended Friday the 13 th Effect in other stock markets. Notes: Standard errors are within round brackets; ***, ** and * mean significant at 0.01, 0.05, and 0.1 levels, respectively. Notes: Standard errors are within round brackets; ***, ** and * mean significant at 0.01, 0.05, and 0.1 levels, respectively. Notes: Standard errors are within round brackets; ***, ** and * mean significant at 0.01, 0.05, and 0.1 levels, respectively.
